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ABSTRACT 
Electrocoagulation treatment process (EC) is an effective ttreatment process that 
applying an electric current to enhance the oxidation and reduction take place.This 
project is all about the effect of operating parameters on restaurant wastewater treatment 
by using electrocoagulation method. In general, wastewater is all the dirty water comes 
from main sources either schools, restaurants, commercial establishments, hospitals, 
farms and factory that usually flow down enters storm drainage system. Oily and greasy 
wastewater from restaurant or canteen   cannot be collected and discharged to municipal 
drainages system directly because of faultiness of the existing wastewater treatment 
system. Thus, in this project, the treatment of restaurant wastewater by investigate,  and 
measure by testing the level of Biochemical Oxygen Demand (BOD), Chemical Oxygen 
Demand (COD) and Total Suspended Solid (TSS). In this project, only one of the three 
main operating parameters have been investigated and come out with the results. The 
operating parameter that involve is the effect of electrode distance on restaurant 
wastewater treatment by electrocoagulation process has been successfully observed and 
investigated. 
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ABSTRAK 
Proses rawatan Elektrokoagulasi adalah proses rawatan yang berkesan menggunakan arus 
elektrik untuk meningkatkan pengoksidaan dan pengurangan berlaku. Projek ini 
berkenaan kesan parameter pengendalian ke atas rawatan sisa buangan restoran dengan   
mengunakan kaedah elektrokoagulasi. Secara umum, sisa buangan adalah semua air kotor 
yang datang dari sumber utama samaada sekolah, restoran, penubuhan komersial, 
hospital, ladang dan kilang yang mengalir melalui sistem perparitan. Sisa buangan dari 
kantin atau restoran yang berminyak dan bergris tidak boleh dikumpul dan disalirkan 
terus kepada sistem pengaliran kerana kekotoran yang terdapat pada sisa buangan 
tersebut. Jadi, dalam projek ini, rawatan sisa buangan restoran diuji dan diukur dengan 
menguji aras Keperluan Oksigen Biokimia, Keperluan Oksigen Kimia, dan Jumlah 
Pepejal Terampai. Dalam projek ini, hanya tiga parameter yang akan dikaji dan 
mengeluarkan keputusan. Pengendalian parameter yang terlibat adalah kesan jarak 
elektrod terhadap rawatan sisa buangan restoran mengunakan elektrokoagulasi proses 
telah berjaya dikaji dan diuji. 
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CHAPTER 1 
 
INTRODUCTION 
 
1.1 RESEARCH BACKGROUND 
The most important substances on Earth are water. Human being, animal and   
all plants use water to survive. It is obvious that there will be no life on Earth without 
the existence of water. It is essential that water, which people use is clean water. Water 
that is safe for drinking is called potable water and water that is not safe for drinking is 
said to be non-potable water. The population in Malaysia is increasing rapidly and its 
places more pressure on the environment and threatening sources of fresh water 
supplies. It is identified that the problem from food section such as restaurant 
wastewater needed proper management. Moreover, thousands of people have died 
because of polluted water supply. This situation has lead people to take all actions for 
the wastewater treatment.  
People are not concern on restaurant wastewater as they busy finding a profit for 
their business. The common factor that need to be considered before discharge the 
wastewater are Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand 
(COD) andTotal Suspended Solid (TSS). Various methods for treatment process had 
been introduced to meet the need to protect public health and environment. 
Electrocoagulation is one of the good methods to treat restaurant wastewater. This 
project only focused on how to use the electrocoagulation process (EC) contribute 
effective effect when applying to treat the restaurant wastewater by using certain 
operating parameters.  
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1.2 RESTAURANT WASTEWATER IN MALAYSIA 
Wastewater is anything from water that flows down the sink or toilet that enters 
storm drainage systems. In simple terms, wastewater is all the dirty water from 
municipal sources (poop, urine and faecal sludge). This includes black water, gray water 
and yellow water. All dirty water from all the schools, restaurants, commercial 
establishments, hospitals, farms, and floodwater is considered wastewater. Some 
wastewater contain hazardous dissolved toxins and chemicals, whiles others contain 
particles, sediments and suspended matter of all sizes. 
Wastewater treatment processes remove a variety of contaminants from water to 
make it usable again. The benefits of such treatment depend on the nature of the 
contaminants in the water and the end use of the water treated (Dooley, 2008). In the 
context of Malaysia, there are many restaurants and fast-food shops that use over half a 
million tons of water every day. The direct discharge of wastewater from these 
restaurants and shops down the drain is a huge extra burden to the municipal wastewater 
collection and treatment works. The oil and grease contained in the wastewater 
aggregate and foul the sewer system and generate an unpleasant odor. Besides that, 
there must be highly efficient of facilities in restaurant wastewater for removing of oil 
and grease, cause no food contamination, and be compact in size. 
 
1.3 WASTEWATER TREATMENT 
 
To measure how effective the Electrocoagulation treatment, the following inputs 
or variables in the wastewater type, pH, current density, type of metal 
electrodes(aluminum, steel, iron), number of electrodes, size of electrodes, and also the 
configuration of metals must be considered (Hossain, Mahmud, Parvez, & Cho, 2013). 
These variables can leave obvious impact upon the overall treatment time, and also the 
removal efficiency measured. 
 
Electrocoagulation is an alternative method to classic chemical coagulation for 
many reasons. With Electrocoagulation treatment, the usage of chemical consumed in 
treatment is reduced significantly as the metal electrodes itself supply the coagulant. But 
still, there are some individuals still applying extra chemical coagulants to speed up or 
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enhance their treatment process. Depending on the volume of water treated, chemical 
coagulation involves the usage of alum (aluminum sulfate), ferric chloride (FeCl3), or 
ferrous sulfate (Fe2SO4) which can be very expensive (Parmar, Prajapati, Patel, & 
Dabhi, 2011). After doping the chemical coagulant, the coagulants act as a similar role 
as the metal electrodes, neutralizing the charge of the particulates, thereby allow them to 
agglomerate and sink down at the bottom of the tank. Furthermore, electrocoagulation is 
also capable of reducing waste production from wastewater treatment and also reduces 
the time necessary for treatment (Butler et al., 2011). 
 
Studied was shown that the electrocoagulation process could achieve high COD 
removal. However, suspended solids and color removal was not conducive for 
secondary sewage treatment. Nevertheless, small scale decentralized restaurant 
wastewater treatment is still archivable via electrocoagulation (Iswanto et al., 2013). 
Among most of the wastewater treatment available across market, coagulation is one of 
the most important physio-chemical reactions used in water treatment. Ions (heavy 
metals) and colloids (organic and inorganic) are mostly held in solution by electrical 
charges. The addition of ions with opposite charges destabilizes the colloids, allowing 
them to coagulate. Coagulation can be achieved by a chemical coagulant or by electrical 
methods. The mechanism of coagulation has been the subject of continual review. It is 
generally accepted that coagulation is brought about primarily by the reduction of the 
net surface charge to a point where the colloidal particles, previously stabilized by 
electrostatic repulsion, can approach closely enough for van der Waals forces to hold 
them together and allow aggregation (Vong & Garey, 2014). The reduction of the 
surface charge is a consequence of the decrease of the repulsive potential of the 
electrical double layer by the presence of an electrolyte having opposite charge. In the 
Electrocoagulation process, the coagulant is generated in situ by electrolytic oxidation 
of an appropriate anode material. In this process, charged ionic species—metals or 
otherwise—are removed from wastewater by allowing it to react with an ion having an 
opposite charge, or with metallic hydroxides generated within the effluent. 
 
Electrocoagulation offers an alternative to the use of metal salts or polymers and 
polyelectrolyte addition for breaking stable emulsions and suspensions. The technology 
removes metals, colloidal solids and particles, and soluble inorganic pollutants from 
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